ABSTRACT The rate constants for CO binding to the fivecoordinate ferrous iron complexes of 5, 10, 15, 10, 15, meoitoyl(etrakis-oypropowyphenyl)]porphyrin have been measured and compared with the corresponding rate constants for other hemes and hemoproteins. The second-order rate constant Is independent ofcap size and is comparable to that ofhigh-affinity state hemoglobin (k5 4 X 106 M-'s-'). Therefore, these capped porphyrins provide no steric hindrance to CObincing. In addition, a kdnetic scheme involving an unusual seven-coordiate porphyrin species is described.
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The effect of protein structure on the reactivity of the heme prosthetic group has been the focus ofnumerous investigations. It is known that ligand binding kinetics of Hb are affected by protein nformation and that the CO binding rate for the lowaffinity m state is 1/60th to 1/20th that for the high-affinity (R) state (1) . Among the mechanisms that have been proposed to control the reactivity of the heme prosthetic group (2) (3) (4) (5) is the suggestion that steric effects on the distal side ofthe heme pocket influence ligand binding (6) (7) (8) . This steric hindrance apparently causes the stable linear Fe-C--O to be either bent or slanted and is supported by x-ray and IR studies (9). The binding properties of various model compounds have been studied in an effort to obtain information on the importance of distal-side steric effects in ligand biding to hemes (10) (11) (12) (13) (14) (15) (Fig. 2) . These results maybe explained in the context ofa reaction scheme that is extended to include the seven-coordinate complex, Fe(C3-Cap)(B)5(CO), which is observed.in equilibrium studies (18) . imoto and Basolo (30) that steric effects exhibit a cut-off value in the number of atoms in the straps linking the aromatic cap to the flat porphyrin: if there are n = 7 or more atoms in the strap, the model compound is not likely to provide any measurable stenic hindrance to the approaching: CO molecule. However, lower values, such as in 6,6-cyclophane (n = 6) or in the coacial diporphyrin Fe-Cu-4 (n = 4), can create a sterically hindered distal side pocket and a concomitant lowering of the CO association rate.
The kinetic results for the Fe(C3-Cap) provide evidence for a novel reaction scheme IM which includes the addition of CO to the six-coordinate Fe(C3-Cap)(B)2. The value, of Ic obtained in this analysis is only moderately decreased firm kn, indicating that the nitrogenous base as "sixth" ligand.to the C3-Cap interacts but weakly with the axial coordination position of the iron, in agreement with the equilibrium studies ofref. 18. Thus, the Fe(C3-Cap)(1-MeIm)2 does not behave differently from a normal five-coordinate, high-spin ferroporphyrin.
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